T he size of the elderly population in Saudi Arabia will increase significantly over the next few decades. The United Nations projected that in 2017 about 5.6% of Saudi Arabia's population would be 60 or older. This percentage will increase to 22.9% by 2050. 1 This significant growth in the number of elderly presents numerous challenges to the health-care system because of the high prevalence of comorbidities such as diabetes, arthritis, and heart diseases, which require close observation and continuous care.
Normal aging is associated with a decline in different body systems such as sensory, musculoskeletal, cardiovascular, and cognitive function. [2] [3] [4] Frailty, which is associated with aging, can lead to functional limitations, an increased risk of falling, greater vulnerability to adverse outcomes, and institutionalization. [5] [6] [7] Due to the current significant growth in the elderly population in Saudi Arabia, the frailty issue becomes more important now than ever. 8 Frailty can be defined as a clinical geriatric syndrome that is associated with vulnerability to external stressors. 9, 10 Research has suggested that frailty may become one of the most serious public health problems in the elderly population. 11, 12 According to a recent systematic review of studies from different locations, the prevalence of frailty ranges from 4% in China to 51% in Cuba. 13 Frailty is a dynamic condition and with proper intervention can be altered or improved, but without proper intervention, can worsen and increase susceptibility to disability. 14 Therefore, recognizing frailty states through early assessment can decrease the burden in the elderly population.
One of the earliest attempts to characterize this concept was put forth by Fried. 15 She proposed a phenotype of frailty that involved five domains including loss of weight, exhaustion, grip strength weakness, gait speed, and physical activity level. Using this index, she characterized adults as robust, pre-frail and frail. Investigators have demonstrated that the index was associated with falls, hospitalizations, disability and death. 11 Ensrud and colleagues simplified the index into three measures including weight loss, difficulty getting up from a chair and low energy. Her index, the Study of Osteoporotic Fractures index (SOF index), predicted disability, fractures, risk of falling and mortality in both males and females in the Cardiovascular Health Study (CHS). 16, 17 Although frequently used for assessing frailty, in some instances obtaining gait speed and grip strength using a dynamometer are not easy. An alternative is using the FRAIL scale, which was originally proposed by the Geriatric Advisory Panel of the International Academy of Nutrition, Health and Aging Task Force, uses a five-point scale that involves fatigue, resistance, ambulation, number of chronic conditions, and loss of weight. 18 The three main domains come from the SF-36 questions. 19 It can be easily used by geriatricians and healthcare professionals in the primary care or geriatric clinics as an assessment measure in clinical practice. It can also be used as self-administered instrument, or by telephone. 10, 20, 21 A relationship has existed between the FRAIL scale, and mortality, disability, and functional limitations in older adults. 22 The scale was translated from English and validated in different languages, including Spanish, 23 Chinese, 24 and German, 25 but there is no validated comprehensive assessment of frailty in Arabic.
Given the dramatic growth in the elderly population in Saudi Arabia, the issue of frailty in Saudi population is now more crucial than before. Although numerous studies have been done on frailty in different countries, frailty status among Saudi adults is unknown due to the lack of validated Arabic instruments that can be applied directly to the Saudi population. The FRAIL scale needs to be culturally adapted and fully validated to use it with older Saudi adults. Thus, the aims of our study include cross-culturally adaptation and translation of the FRAIL scale into the Arabic language, and measurement of internal consistency, criterion-related validity (concurrent), test-retest reliability, and construct validity among Arab-speaking (Saudi) community-dwelling older adults.
SUBJECTS AND METHODS
The research design was a cross-sectional. People aged 65 years and older who came to the out-patient clinic in 9 months from January 2018 to September 2018 were recruited to participate in the current study. All participants provided written informed consent. The research was approved by the ethical committee of the Prince Sattam Bin Abdulaziz University. Enrollment criteria included the ability to walk independently within the household with or without assistive devices. Participants were excluded if they had cognitive impairment, which was determined by an inability to follow two-step commands or understand the informed consent process, a score below 24 on the Mini-Mental State Examination (MMSE), or a medical condition that was not stable and could affect participation, or were unable to read or understand Arabic.
Translation and cross-cultural adaptation
Translation and cross-cultural adaptation was done according to the Beaton guidelines ( Figure 1 ). 26 The process included the following phases: forward translation, original article FRAILTY STATUS IN SAUDI ADULTS synthesis of the translation, backward translation, expert committee and pre-final version testing. First, the FRAIL scale was forward translated from English into Arabic by two independent Arabic native speakers, both of whom were bilingual. The first translator was informed about the concepts being examined in the FRAIL scale, and the second translator was a professional English translator without a medical background. Two independent Arabic translations were obtained. Second, an expert committee reviewed the two translated versions and a reconciled version was obtained. Next, the reconciled Arabic version was backward translated into the original language by two bilingual independent translators with English as their first language. Both translators had no knowledge of the original instrument. Two independent English translations were produced. Then, the back-ward translated English version was evaluated by an expert committee (include professional language translator, geriatrician and geriatric physical therapist). The expert committee ensured that the semantic, idiomatic, conceptual and experiential equivalences were obtained, via consensus among the committee. Then, the pre-final version the FRAIL scale was applied and tested on a group of older adults (n=20) to identify whether all the items of the questionnaire were clear and easy to understand. The pre-final version was approved and ready to use. The approved version of the Arabic FRAIL scale (FRAIL-AR) is shown in Supplementary Table 1 .
Frailty Assessment (FRAIL scale)
Five different domains were included in the FRAIL scale: fatigue, resistance, illness, ambulation, and weight loss. 18 The FRAIL scale scores ranged from 0 (best) to 5 (worst). Scores from 3-5 are perceived as frail, 1 to 2 as pre-frail, and 0 represents no frailty. Fatigue was assessed by asking subjects if they felt exhaustion in the last 4 weeks with a response of 'all of the time' or 'most of the time' scored as 1 point. For resistance, subjects were asked if they had difficulty ascending 10 steps independently without resting and without assistive devices; A "yes" response was scored as 1 point. Ambulation was assessed by asking about the difficulty of walking several hundred meters by themselves and without assistive devices; A "yes" response was scored as 1 point. For Illness, subjects who had 5 or more chronic conditions out of 11 total illnesses, were scored 1 point; these conditions included hypertension, diabetes, cancer, chronic lung disease, heart attack, congestive heart failure, angina, asthma, arthritis, stroke, or kidney disease. Finally, for weight loss, subjects were given 1 point if they had a weight loss of 5 percent or more in the previous year by asking subjects about current weight without shoes on, and their weight one year ago without shoes on. The percentage was calculated as the weight 1 year ago minus the current weight, and divided by weight 1 year ago.
Psychometric measurements
The number of subjects enrolled in the study was higher than the suggested minimum sample size. 27, 28 To determine the validity of the FRAIL-AR scale: First, the internal consistency was examined by looking at correlations between the FRAIL scale items and total score. Second, the Fried Frailty Index (FFI) 15 was used to establish the criterion-related validity with the FRAIL-AR scale. Scoring was based on the presence of five frailty criteria: weight loss (defined by asking subjects if they had weight loss of five kilogram or more in the last year), exhaustion (subjects were asked two questions from the Center for Epidemiological Studies depression scale: "I felt that everything I did was an effort" and "I could not get going"), slow walk speed (5-meter walking test, normalized by gender and height), grip strength (reference values, stratified by gender and body mass index were used), and physical activity level (assessed by asking subject about leisure time activities, adopted from the Minnesota Leisure Time Activities Questionnaire). 15 For each criteria score of 0 or 1 was assigned. Participants were categorized into three groups based on total score: 0 indicated nonfrail, 1 to 2 prefrail, 3 or more frail. 15 Third, test-retest reliability for the FRAIL scale was determined over two testing sessions one-week apart. A time interval of one week was short enough to make sure that no real change had occurred, and long enough that learning or practice effects could be minimized. 29 Fourth, the FRAIL scale was validated against different measurements related to frailty in the elderly population such as grip strength assessed using a digital handheld dynamometer (JAMAR PLUS+, Sammons, Bolingbrook, IL) to quantify grip strength. Participants performed a practice session and two testing trials. The average of both trials was included in the main analysis. The handheld dynamometer has strong concurrent validity and excellent reliability with intraclass correlation coefficients ranging from 0.90 to 0.97. 30 The MMSE was used to examine the cognitive function in the current sample. 31 The Arabic version of the MMSE has high validity and reliability, and high sensitivity and specificity. 32 The Duke comorbidity index is a simple 18-item self-reported questionnaire that was used to count the number of chronic conditions. This index is well validated and has been used in different cohorts including community-dwelling adults and people with stroke. 33, 34 In addition, the Short Physical Performance Battery (SPPB), 35 and the timed Up and Go Test (TUG) 36 were included to evaluate lower extremity function. Finally, the body mass index was estimated as weight (kg)/height (m 2 ). These measures were obtained by a trained physical therapist.
Statistical analysis
Data were analyzed using Stata statistical software (version 15.1, Stata Corp, College Station, TX). Descriptive data for subject demographics and clinical characteristics were reported. Mean and standard deviations were used for continuous variables, and numbers and percentages were used for categorical variables. Intraclass correlation coefficients (ICC, model 3.1, two-way mixed-effects model), and 95% confidence intervals (95% CI) were used for test-retest reliability. The ICC is known as the ratio of between subject variability to the total variability. 37 The ICC index ranges from zero to one; values indicate high reliability if they are closer to one. 37 The internal consistency of the FRAIL-AR scale was evaluated by looking at the item-total correlation and the Cronbach's alpha coefficients. Criterion-related validity (concurrent) between the FRAIL-AR and FFI was examined by kappa coefficients. In addition, construct validity was examined by using Spearman's rho correlation coefficients between the FRAIL-AR scale, MMSE, grip strength, comorbidity index, SPPB test, and the TUG test. The frequency of frailty on the FRAIL-AR scale and FFI was compared using the chi-square test. The receiver operating curve (ROC) analysis was done to assess the criterion-related validity of the FRAIL-AR scale plus area under the curve (AUC) was computed. The alpha level was set at .05 for all analyses to determine significance.
RESULTS
Forty-seven community-dwelling older adults were enrolled in the current research. The mean (SD) age was 70 (4) years. Sixty-seven percent (31/46) of the participants were male ( Table 1) . Table 2 presents the results of the internal consistency of the FRAIL-AR scale. The internal consistency with the overall Cronbach's alpha was 0.79. The corrected item-total correlations ranged from 0.44 to 0.69. For the test-retest reliability, ICC was 0.77 (95% CI, 0.58-0.87).
The FRAIL-AR was significantly correlated with the FFI (kappa=0.320, P=.004). In the ROC analyses, the AUC for the FRAIL-AR was 0.77 (95% CI, 0.544-0.878), using the FFI as a reference measure ( Figure 2) . A cutpoint of 3 was used as an optimal point for the FRAIL-AR, which yielded a sensitivity of 72% and specificity of 67%. In addition, a prevalence of frailty between the FRAIL scale and FFI is shown in Table 3 . According to the FRAIL-AR 17 (37%) subjects were classified as frail, while 13 persons (28%) were classified as frail by the FFI ( Table 3) .
The FRAIL-AR was significantly positively associated with age and number of comorbidities, indicating that a high level of frailty was associated with increased age and an increased number of chronic illnesses. The FRAIL scale was also associated with the total time to finish the TUG test. Moreover, a significant negative association was shown between the FRAIL-AR and the MMSE, grip strength, and SPPB (Spearman's rho ranged from -.13 to -.39) ( Table 4 ).
DISCUSSION
The current research aimed to translate, cross-culturally adapt and validate the FRAIL-AR scale in Saudi older adults. The FRAIL-AR scale demonstrated a good internal consistency plus adequate test-retest reliability. Moreover, it was correlated with other related measurements, indicating concurrent validity. The FRAIL-AR scale provides an easy and quickly administered tool to assess frailty. The FRAIL-AR is the first frailty measure validated in Arabic. For reliability, the ICC and Cronbach's alpha values indicated that the FRAIL-AR scale shows high reliability and is internally consistent (ICC 0.77 and Cronbach's alpha 0.79). Our results were relatively close to the ICCs previously reported for the Chinese version within a 7-15 day interval (ICC=0.71), 24 and in the Mexican Spanish version of the FRAIL scale with a 1-week interval (ICC=0.82), 23 suggesting the stability of the FRAIL-AR over time. A significant concurrent validity (i.e. criterion-related validity) was found between FRAIL-AR and the FFI, a commonly used frailty tool. 15 Our results were consistent with previous findings such as the Spanish FRAIL scale 15 and the Korean FRAIL, 21 but only a fair correlation can be justified by the objective nature of some measurements in the FFI, whereas the FRAIL scale is solely a self-reported instrument that depends on the subject's report. The FRAIL-AR total score was correlated with other frailty related measurements (Spearman Table 3 . Frequency of frailty by the FFI and the FRAIL-AR Scale (n=47).
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Fried frailty index n (%) P Nonfrail Prefrail Frail correlation ranged from -0.13 to -0.39). All correlations were significant and the direction and strength of the correlation coefficient was consistent with previous findings. 23 Moreover, the scale correlated with age, number of comorbidities, grip strength, TUG, and SPPB, which further validates the FRAIL-AR. A similar association was found in previous studies. 20, 23 These measurements were included in the main analysis to assess construct validity as they have been strongly related to frailty. The MSSE is associated with frailty; frail older adults have worse MMSE scores. 39 In addition, physical performance measures such as SPPB are a good predictor in identification of frail people. 40 The TUG test, number of comorbidities and grip strength were strongly associated with frailty status in older adults. [41] [42] [43] The discrimination ability of the FRAIL-AR scale (AUC=0.711) was slightly higher than previous published results (AUC=0.681), 24 but lower than the Chinese FRAIL scale (AUC=0.91). 44 A good frailty screening instrument should have the ability to discriminate frail form nonfrail people ( have high sensitivity and specificity). 20 The FRAIL-AR scale was able to detect most frail participants (73%), but the Brazilian FRAIL scale had higher sensitivity. 24 This discrepancy may be due to different cut off values and different reference measures.
Although the sample size was above the suggested minimum of 30 subjects for psychometric testing, caution should be taken when interpreting results as the sample may not be representative of the population. If the small sample size underestimated the frequency of frail elderly, the sensitivity and specificity may have been influenced. In addition, the current sample was recruited from the outpatient clinic and from a single geographic area, so this may limit the generalizability of the results. The nature of the study design (crosssectional descriptive) limits the predictive validity of the FRAIL-AR scale.
In the present study, the Arabic version of the FRAIL scale was cross-culturally adapted so it can be used to assess frailty in an Saudi elderly population. The criterion-related validity and construct validity, and testretest reliability were established. This measure was correlated with other validated physical and functionalperformance measures in older adults. However, a future longitudinal study of Saudi older adults is needed to further establish the validity of FRAIL-AR scale in a larger cohort in Saudi Arabia.
